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Abbreviation  Full Name 
Edg endothelial differentiation gene 
GPCR G protein-coupled receptor
S1P sphingosine-1-phosphate 
LPA lysophosphatidic  acid 
ORF open reading frame 
VSMCs vascular smooth muscle cells
VEGF vascular endothelial growth factor 
PDGF-B platelet-derived growth factor-B 
PDGF-Bβ PDGF-B receptor β 
Ang1 angiopoietin-1 
TGF- β1 transforming growth factor-β1 
CB1A cannabinoid receptor 1A 
CB2 cannabinoid receptor2 
HUVEC human umbilical vein endothilial 
MAPK mitogen-activated protein kinase 
AC adenylyl cyclase 
PLC phospholipase C 
MEF mouse embryonic fibroblast 
ATX autotaxin 
Sphk sphingosine kinase 
hMF hepatic myofibroblast 
NK natural killer cell 
vzg-1 ventricular zone gene-1 
PI3Kβ phosphoinositide 3-kinase β 
NPCs neural progenitor cells 
BoTXC3 clostridium botulinum C3 exoenzyme 
PTX pertussis toxin 
COX-2 cyclooxygenase-2 
PTGS2 prostaglandin-endoperoxide synthase 2 





















发现八个 Edg 受体家族成员，根据它们结合的配体分子分为 S1P 亚家族
（S1p1/Edg1、S1p2 /Edg5/H218/AGR16、S1p3 /Edg3、S1p4 /Edg6 和 S1p5/Edg8）






的方法推导出了鸡中 Edg 受体家族六个成员（S1p1、S1p3、S1p、Lpa1、Lpa2 和
Lpa3）包含完整开放阅读框（open reading frame，ORF）的 cDNA 序列，并从五
日龄鸡胚中扩增出了所有推导出的 cDNA 序列。用原位杂交的方法分析 Edg 受体
家族成员在鸡胚发育中的表达情况，我们的结果显示：在鸡胚发育中，S1p1、S1p3





















Edg (Endothelial differentiation gene) family receptors belong to the G 
protein-coupled receptors(GPCR) subfamily. Up to now, eight members of this family 
have been found in human and in mice, and they can be classified into two 
subfamilies based on their ligand specificity: the S1P receptor subfamily , including 
S1p1 (Edg1), S1p2 (Edg5/H218/AGR16), S1p3 (Edg3), S1p4 (Edg6) and S1p5
（Edg8）; and the LPA receptor subfamily, including Lpa1 (Edg2/VZG-1),Lpa2 (Edg4) 
and Lpa3 (Edg7). These receptors mediate S1P and LPA signals respectively to 
regulate essential cellular processes, such as cell proliferation, migration, 
differentiation, cytoskeletal organization, and apoptosis. Some of them have been 
shown involved in activities including vascular and vervous development, 
reproduction, transplant immunity, autoimmune diseases, wound healing, asthma and 
tumorigenesis. Though they are defined as endothelial differentiation genes, only 
S1p1 was demonstrated to be involved in the regulation of vascular development in 
mice, the roles of other members in vascular system have not been dissected till now. 
Moreover, we have very little information about the function of this receptors family 
in other organisms.  
To better unstandand the biological funcation of Edg family receptors, we chose chick 
as study model. Chick is an excellent model for in vovo analysis of gene function, due 
to its easy resource, convenience of manipulations and observations, short 
experimental period. The present thesis reports our results on cloning and expression 
analysis of this receptor family in chick. We found that there are at least six members 
of this family in chick, they are S1p1, S1p3, S1p4, Lpa1, Lpa2 and Lpa3. We deduced 
the cDNA sequences, which containing the whole open reading frame, for all these six 
members by using In Silico Cloning strategy. All these cDNA sequences were 
subsequently cloned from 5-day-old chick embryo. By applying whole-mount in situ 
hybridization, we have got the expression patterns of Edg family receptors during 
chick early development. Our results suggested: during chick development, 















Lpa4 exhibit a sort of diffused or weak expression; A variety of the chick organ 
primordia, including cardiovascular system, the developing brain, branchial arches, 
somites, eye, wing bud, and leg bud, express several members of these receptors; 
Comparing to the mouse, the expression patterns of these receptors share both identity 
and diversity in the early developmental embryos. Our study provided venerable 
information for further funtional studies of the Edg family receptors in chick, and 
their functon comparison among different organisms. 













































































1.2 Edg 受体家族的发现、克隆、表达分析和功能研究 
Edg受体家族属于G蛋白偶联受体（G-protein–coupled  receptors, GPCR）




合的配体分为两个亚家族：S1P受体亚家族，包括S1p1 (Edg1), S1p2 
(Edg5/H218/AGR16), S1p3 (Edg3), S1p4 (Edg6)和S1p5（Edg8）五个成员；LPA
受体亚家族，包括Lpa1 (Edg2/VZG-1),Lpa2 (Edg4)和 Lpa3 (Edg7)三个成员。











图 1-1 溶血磷脂受体系统发生树，SIP 受体家族和 CB 及 LPA 受体家族在氨
基酸序列上别分约有 20%和 30%的一致性。 












































（mitogen-activated protein kinase，MAPK）、磷脂酶C（phospholipase C,PLC）、





























































员，S1p2[36,37]。人S1p2 由An等于 1997 年从肺细胞中克隆得到[38]。同S1p1 一样，
S1p2 在小鼠早期胚胎发育中广泛表达，但其表达与S1p1 略有差异。首先，S1p2














































































编码 378 个氨基酸的蛋白质。在小鼠胚胎发育中，S1p3 在表达出现的时间以及器
官和组织层分布与S1p2 基本一致[21,25]。 早E8.5 小鼠的中脑、体节和前体节中胚




。在成体小鼠中，S1p3 主要在于脾、心脏、肺、胸腺、肾脏、睾丸、表 1-1 
Edg受体家族成员的分布特点、分子信号通路和生化功能 
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